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La Jolla Cancer Research Center

The BURNHAM INSTITUTE

From research, the power to cure.

Spanning Five Decades of Innovation in San Diego
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Adhesion of Tumor Cells to Endothelial Cells
or Natural Killer Cells
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Estimated New Cases Estimated Deaths
Males Males

|Prostate 248,530 26%) Lung & bronchus 69,410 22%
Lung & bronchus 119,100 12% IProstate 34,130 11"/4
Colon & rectum 79,520 8% Colon & rectum 28,520 9%
Urinary bladder 64,280 7% Pancreas 25,270 8%
Melanoma of the skin 62,260 6% Liver & intrahepatic bile duct 20,300 6%
Kidney & renal pelvis 48,780 5% Leukemia 13,900 4%
Non-Hodgkin lymphoma 45,630 5% Esophagus 12,410 4%
Oral cavity & pharynx 38,800 4% Urinary bladder 12,260 4%
Leukemia 35,530 4% Non-Hodgkin lymphoma 12,170 4%
Pancreas 31,950 3% Brain & other nervous system 10,500 3%
AllSites 970,250 100% Allsites 319,420  100%

BE24F AN LS

H Rz
A
3A4BAMNELTT S
CA: A Cancer Journal for Clinicians, Volume: 71, Issue: 1, Pages: 7-33, First published: 12 January 2021, DOI: (10.3322/caac.21654)
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BRI F RIS ARRE (2021%) BRI FRFATECH (20215)
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) | %
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g 254
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PS A Prostate Specific Antigen
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1 &
\$ £ A PSA
1 4 ¢
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3D structure of PSA

Ribbon mode!

N-glycan

Kalllkrein loop

Surface model

PSA EHDEEER
(B1819974F)

SNP (rs61752561) 102D—->102N

N-glycosylation site
de novo N-glycosylation site

O-glycosylation site

0O-glycan
0-glycan
of3mes-o
be
Signal peptide propeptide Kallikrein loop
[MW......GA [AEFISR] TV H R TRNK R LK NREE Dot oGt v eeeiP |
1 18 2425 T 69 02 125 . K 246

@ Sialic acid
.Nracetylg\ucnsamme
[Cn-acetylgalactosamine
@ Mannose

© Galactose

A Fucose

PSAIEHES /%Y
N-glycan 1&f31+!

HLLMLT. EBTODIR?
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PSA JIFE < ZEMmE

7HA—R-LYFT AAL
L
ConA

MAA
cH

B - BEiZilemREOEVWERRET

'

buffer
Unbound fraction

PSA fi5E

REZ: BEOLIFoHSLoOTINTF5T74—(19994)

MAA bounding frac.
Sia 02,3 Gal

2 60 60 p<0.05 40
< P<0.001 — P<0.05
o 60- — 1
% o f 30 % 8
E g ] 0] (%
s @ 20
5 20 % g g%;
2 10 204 < -
<
3 oL = L 0 ‘
BPH PCa BPH PCa BPH PCa
Con-A bounding fPSA eluted by 10 mM glucose
Con-A unbounding frac. | 2nd frac. 3rd frac. 4th frac.
branched biantennaly hybrid typed high mannose
F100 E 25 25 p<0.05
£ 80 % & 20 200 -
s '3 e
o 60 w & 2w 4 15 % 15 o
5 2
€ 40 % 10 10{ -8 % 104 g
2 20 5 5
= P<0.05
£ o 0 0 0
BPH PCa BPH PCa BPH PCa BPH PCa

Ohyama C et al. Glycobiology, 14, 671-679 (2004)

LcH bounding frac.
Fuc a1,6 GIcNAc

AAL bounding frac.
fucosylated

SNA bounding frac.
Sia 02,6 Gal
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*E ﬁﬁ ‘E} : I7;".lf. % & 0) E E N-glycan structure

v e PSA glycopeptide by MALDI-TOF-MS
R

Serum PSA from PCa patient:

BRI N 9 & E}I:Uj'.lf. 1{ ﬁ% . * -F ’)7 A I'b 9& HE ::J;ranr:fr'\‘;;jmalrlc ar::ld is a2,3linkage
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| N e j s
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1600 2090 2400 2600 300 3800

Removal of a2,6sialic acid by
neuraminidase treatment

( RBRRZ O\ g
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W

- KRR
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Tajiri M, Ohyama C, Wada Y. Glycobiology, 18, 2-8 (2008)
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PSA assay < sample puffer Hapten sugar
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Luminex|(cd&3S2,3PSA

Carboxylated

anti-Sia a2,3 Gal ab
magnetic beads (HYB4)

Mean fluorescenc

intensity (MFI) Beads count

u -y

S2,3PSA specific MFIL
measured by luminex

PE-labeled anti-1IgG3 ab

YoneyamatT, et al. BBRC 448 390-396 (2014)
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S2,3PSA testDZIHifEE(IPSAZERIC !

Comparing ROC curves of

S2,3PSA MFI of Validation Set S2,3PSA test & conventional PSA tests
4000, 1.0
p< 0.0001n_138 | I
3000, 30-8:
i e S0.6 -
2000 %og =
= o35 20.4 AUC (95%CI)
1000/ --- 3 ! —S2,3PSA: 0.84(0.79-0.88)
| 0.2 2 I —PSA: 0.60(0.58-0.67)
i | —%fPSA: 0.61(0.55-0.67)
0 . . O'Ob' —l . . ,
Non-PCa PCa .0 0.2 04 06 0.8 1.0
false positive
Test Method Cutoff value f;:)sitivity Specificity (%) Accuracy (%) ?;u‘; NPV (%)
S2,3PSA test >1130 MFI 90.6 64.2 75.8 66.5 89.7
PSA >4.5 ng/mL 90.6 20.5 51.3 47.2 73.5
%fPSA <5.26 90.6 11.4 46.2 44.5 60.6

Yoneyama et al. BBRC 448 390-396 (2014)
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=43 B E TR !
! _/ C[:NH -
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N \ -
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| B || Z—
-
52,3P5A specific MF1 DEOBHERERIC
| measure by uminex EQE !
48
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Nature 499, 345-349 (18 July 2013) | doi:10.1038/nature12234

High-molecular-mass hyaluronan mediates the cancer
resistance of the naked mole rat

Xiao Tian , Jorge Azpurua , Christopher Hine , Amita Vaidya , Max Myakishev-Rempel , Julia
Ablaeva , Zhiyong Mao , Eviatar Nevo , Vera Gorbunova & Andrei Seluanov

High molecular weight hyaluronan mediates
the cancer resistance of the naked mole-rat
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Long-sought-after Cell Surface Hyaluronidase
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+ TMEM2 is active in the range of pH 5-8 with the highest activity around pH 6.
» TMEM?2 is unlikely to be enzymatically active in lysosomes.
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JBC Editor’s pick '\ﬂ

“A Mammalian Homolog of the Zebrafish Transmembrane

Protein 2 (TMEMZ2) Is the Long-sought- after CeII Surface IIAE A
Hyaluronidase”
(Feb. 28 2017)
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